CHRONIC obstructive pulmonary disease (COPD) is a common chronic disease and a major cause of morbidity and mortality worldwide. 1, 2 It is also a costly chronic medical condition that frequently causes permanent work disabilities and represents a large economic burden to society. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Different studies have shown that COPD is associated with high health care system costs. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Although much of the focus has been on direct COPD costs (those associated with medical management of the illness), indirect costs (i.e., the fi nancial consequences of productivity losses due to sickness, absence and incapacity to work) are also substantial and are important in determining the overall economic burden of the disease.
The impact of COPD on work force participation is an underexplored area associated with the indirect cost of the disease. 6, [12] [13] [14] [15] The Confronting COPD International Survey, a study conducted in North America and Europe, indicated that COPD was associated with a high economic burden in all countries studied. 6 Their analysis of US data found that although inpatient hospitalisations accounted for the majority of costs, indirect costs (e.g., lost productivity) accounted for 27% of the total cost of COPD. Using data from the National Health and Nutrition Examination Survey (NHANES) III, Sin et al. determined the relationship between COPD and its severity and labour force participation in the community. 13 Their study found that COPD was associated with a 3.9% reduction in the work force participation rate in the community. These data suggest that COPD, particularly moderate to severe COPD, leads to signifi cant unemployment in the United States.
There is little information available regarding paid employment among COPD patients in low-and middle-income countries. Furthermore, the factors most closely associated with having paid work among COPD patients are still unclear.
The aims of this study were 1) to assess the frequency of paid employment in the Proyecto Latinoamericano de Investigación en Obstrucción Pulmonar (PLATINO) population with and without COPD, 2) to explore the main factors that infl uence having paid work in COPD subjects, and 3) to determine if having COPD has an important impact on obtaining paid employment in the population overall.
MATERIALS AND METHODS
Complete details of the methodology, descriptions of participation rates and sample characteristics of the PLATINO study have been published elsewhere. 16, 17 Briefl y, a two-stage cluster sampling method was used in each of fi ve large Latin American cities to obtain a probability sample of households. All adults aged ⩾40 years living in the households selected were invited to participate. Approval was obtained from the ethical committees of the institutions involved in the study, and written informed consent was obtained from each subject.
Information was collected on several factors potentially associated with COPD, including demographics, smoking habits, years of formal education, respiratory symptoms, use of respiratory medication and prior spirometric testing. Data on self-reported exacerbations were also obtained. A simple comorbidity score was calculated by counting the number of comorbid conditions (heart disease, hypertension, stroke, diabetes, ulcer and asthma) reported by each subject.
A portable, battery operated, ultrasound transittime based spirometer (Easy-One™, ndd Medical Technologies, Chelmsford, MA, USA, and Zürich, Switzerland) was used to perform pulmonary function testing. Subjects performed up to 15 forced expiratory manoeuvres (average 5-6) to obtain three American Thoracic Society (ATS) acceptable manoeuvres, with forced vital capacity (FVC) and forced expiratory volume in the fi rst second (FEV 1 ) reproducible within 150 ml. 18 Albuterol 200 μg was then administered by inhalation through a 500 ml spacer, and the test was repeated 15 min later (average 4-5 manoeuvres).
We used the defi nition of COPD proposed by the 
RESULTS
Interviews of 5571 subjects from a total of 6711 eligible individuals were conducted; spirometry was performed in 5314 subjects. In total, 759 subjects had post-BD FEV 1 /FVC < 0.70, while 4554 individuals had a post-BD FEV 1 /FVC ⩾ 0.70. Tables 1 and 2 show the proportions of subjects with and without COPD reporting paid work in the past year, and the work intensity, respectively. Among persons with COPD, 41.8% reported having paid work in the past year compared with 57.1% of subjects without COPD. Among subjects reporting paid work, the number of months in paid employment was signifi cantly reduced in subjects with COPD. No signifi cant differences were observed between the groups in number of days per week and hours per day dedicated to paid work. Limitation of work due to health problems was signifi cantly different between COPD and non-COPD subjects, but this difference was attributable to differences in missing responses.
The analysis was performed using LLN for COPD diagnosis (Appendix Tables A.1 and A.2).* As expected, overall numbers of persons with and without COPD have changed, as have the number of persons employed. However, the proportion of employed persons in both groups was quite similar. Subjects with COPD are described by paid employment in the past year in Table 3 . Employed subjects were more likely to be male, younger, have a higher education level, fewer comorbidities and selfreported exacerbations within the past year, were more likely to be current smokers, and were less likely to report respiratory symptoms (wheezing and dyspnoea). Subjects with paid work had higher absolute values for post-BD FEV 1 and FVC, but these differences were not refl ected in the percentage of predicted values. No differences were observed in COPD severity (GOLD stages), ethnicity, body mass index (BMI) and use of respiratory medication between the two groups. Analyses using LLN show similar fi ndings (Appendix Table A.3) . Table 4 describes subjects without COPD by paid employment in the previous 12 months. Employed subjects were more likely to be younger, have a higher education level, lower BMI, fewer comorbidities, were more likely to be current smokers, and were less likely to report respiratory dyspnoea. Subjects with paid work had higher absolute values for post-BD FEV 1 and FVC, but these differences were not refl ected in the percentage of predicted values. No differences were observed in ethnicity, BMI and use of respiratory medication between the two groups. The multivariate analysis of persons with COPD showed that having paid work in the past year was mainly associated with male sex, lower age and higher education (Table 5 ). In the entire population, multivariate analysis showed that having paid work in the past year was mainly associated with male sex, higher education, lower age and less comorbidity (Table 6 ). Dyspnoea had a negative impact on paid employment, and having COPD showed only a trend in the same direction. Inclusion of FEV 1 % predicted, SF-12 (short-form survey) physical and mental subscales, cough, phlegm, wheeze, any respiratory symptom, any exacerbations within the past year and the number of exacerbations within the past year did not signifi cantly alter the baseline models. No signifi cant changes in the models were found when analyses were performed using the LLN for COPD diagnosis (Appendix Tables A.4 and A.5).
DISCUSSION
In the PLATINO study, 41.8% of COPD subjects and 57.1% of those without COPD reported having paid work in the past year. The main factors associated with having paid work in COPD were male sex, higher education and lower age. In the population overall, COPD did not have a signifi cant impact on obtaining paid employment after adjustment for other factors.
Different studies have shown that COPD is associated with high direct and indirect costs. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] The indirect costs of COPD are more diffi cult to assess; for this reason, fewer studies have evaluated this component, and results obtained have varied widely.
Using data from a population-based study of adults aged ⩾18 years, Eisner et al. examined the impact of self-reported asthma, COPD and other nonrespiratory chronic conditions on work disability. 12 They found that COPD had a much greater impact than asthma and other non-respiratory chronic conditions on absence from work, perceived inability to work and perceived limitation in type or amount of work. The prevalence of current employment was 46.5% among COPD patients, 66.2% for other chronic conditions, 67.6% for asthma and 71.1% for no chronic health conditions. COPD was also associated with a lower likelihood of current employment compared with no chronic health conditions (odds ratio [OR] 0.41), experiencing a prolonged absence from work (OR 2.92) and perceived inability to work (OR 12.90). Sin et al. indicated that self-reported COPD was associated with a 3.9% reduction in the adjusted probability of being in the work force. 13 Another study from the United States reported that persons with COPD were signifi cantly less likely to report current employment at the time of interview or at age 65 than those without chronic conditions (31% for COPD vs. 56% no chronic condition). 15 To our knowledge, no previous study has examined the indirect cost of COPD in low-and middleincome countries. The fi ndings of the present study are suffi ciently robust and complement the previous work published by others. 13 Our results indicate that the proportion of subjects with COPD reporting paid work was signifi cantly lower than that reported by subjects without COPD. The number of months with paid employment was also signifi cantly reduced in subjects with COPD. Although our fi ndings are in line with those reported by others, methodological differences (source of populations studied, sample size and type of COPD diagnosis) among studies make it difficult to make comparisons with our results.
There is limited information regarding the factors associated with having paid work among COPD patients. 13, 14 Sin et al. indicated that men had 18.2% higher work force participation than women, whereas Blacks and other racial groups had 9.6% and 12.5% lower work force participation than Whites. 13 They also found that younger age, being married, having a higher education level, urban residence and less airfl ow obstruction were associated with workforce participation among COPD sufferers. Other authors found in a selected COPD population that subjects with paid work were more likely to be younger, male and have a better quality of life. 14 They did not report signifi cant differences in FEV 1 % predicted, FEV 1 / FVC (%), BMI, smoking history, smoking status, recent exacerbations, use of bronchodilators, comorbid conditions or educational level between the employment status subgroups.
Our results show that the main factors associated with having paid work in COPD are similar to those of the general population (male sex, higher education level and lower age). These fi ndings are in line with those reported by others, 13, 14 and suggest that in COPD, as in the general population, the more highly educated young men have a greater probability of being employed. Although comorbidity score, the proportion of subjects reporting respiratory symptoms (wheezing and dyspnoea) and the number of selfreported exacerbations within the past year were signifi cantly higher in the COPD group without paid work, inclusion of these variables did not add predictive power to the multivariate model. Moreover, ethnic differences have been associated with employment status in COPD; in PLATINO this was not an important factor, probably due to the marked differences in ethnic origin distribution among the sites. 17 A remarkable fi nding of the present study was that no differences in COPD severity were observed between subjects with and without paid work. This fi nding is in agreement with the results of Orbon et al., 14 but in contrast to those reported by Sin et al. 13 Differences among the studies can probably be explained by the source of the populations studied; PLATINO included subjects identifi ed from a survey of a general population aged ⩾40 years, whereas Sin et al. 13 included patients from a population-based study with a different age range. There were also important differences in COPD diagnostic methodologies. Sin et al. used self-reported COPD, 13 whereas the GOLD spirometric defi nition of COPD was used for the PLATINO study.
As mentioned above, most studies on the economic burden of COPD have been conducted in industrialised countries. 1, 2 Although studies of direct costs may be less relevant to the developing world, it could be hypothesised that the indirect burden of COPD in developing countries can be substantial and important. As health care sectors in most of these countries do not usually provide long-term supportive care services for severely disabled people, COPD may force affected individuals to leave the workplace, and other family members to stay at home to care for them. Thus, in terms of productivity lost, COPD can represent a double burden for low-income countries. Unfortunately, due to the design of the PLATINO study, this type of analysis could not be performed, and future studies are necessary to evaluate the contribution of these factors, as human capital is often the most important asset for developing nations.
Our study has several limitations. We only assessed information on paid work; no information about the type of employment was recorded, and information on other issues, such as full-or part-time status, individual earnings, household earnings and employment history/experience was not collected. We recognise that this is a narrow analysis of work force participation of COPD patients in comparison with other methods, such as the calculation of indirect costs based on human capital using days off work. The latter method has been criticised for the lack of inclusion of subgroups that are not integrated in the labour market, such as the elderly, women in the home, etc. We consider that, for the purposes of the present study, information on overall paid employment represents important data that could help us to partly understand the indirect costs of COPD in developing nations.
In summary, this study indicates that although the proportion of employed persons is lower among COPD sufferers, having COPD appears not to have a signifi cant impact on obtaining paid employment in the overall population of developing countries. The main factors associated with having paid work in persons with COPD are similar to those of the general population. Understanding the impact of work force participation among COPD patients is important in determining the indirect costs and the overall economic burden of the disease. i 
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